Free thiols of platelet thrombospondin. Evidence for disulfide isomerization.
The free thiols of platelet thrombospondin (TSP) were derivatized with labeled N-ethylmaleimide (NEM) or iodoacetamide (IAM). When Ca2+ was chelated with EDTA, 2.9 mol of NEM or 2.6 mol of IAM reacted/mol of native TSP. No additional thiols were found after denaturation with urea. Since TSP has three apparently identical polypeptide chains, this suggests one free thiol/polypeptide chain. Ca2+ protected all of the thiols from reaction with IAM. In Ca2+ about half the thiols reacted normally with NEM and the others were unreactive, indicating that the thiols of TSP are not identical. The number of reactive thiols as a function of [Ca2+] revealed a sigmoidal curve with a transition midpoint of 207 microM. The ability of analogs of NEM to compete for derivatization of the thiols with labeled NEM was greater with larger, more hydrophobic agents. Gel electrophoretic separation of labeled TSP that had been partially digested with thrombin and trypsin indicated that some of the label was in the C-terminal tryptic fragment but that most was in the adjacent trypsin-sensitive region. After cyanogen bromide cleavage of the labeled and reduced protein, four labeled fractions were obtained from a gel filtration column. With subsequent combinations of tryptic digestion and reversed-phase high performance liquid chromatography, labeled peptides were purified from these four fractions, and the amino acid sequences were determined. Twelve labeled cysteines were identified, each with a specific radioactivity less than that of the thiol labeling reagent, indicating that only a fraction of that cysteine in a population of TSP molecules was a free thiol at the time of derivatization. While 2 labeled cysteines are in the non-repeating C-terminal portion of the molecule, the other 10 labeled cysteines are in the adjacent trypsin-sensitive type 3 repeats proposed (Lawler, J., and Hynes, R. O. (1986) J. Cell. Biol. 103, 1635-1648) as the calcium-binding region of the molecule. The disulfide bonds most sensitive to reduction by dithioerythritol were also stabilized by Ca2+, implying location in the Ca2(+)-sensitive part of the molecule. It is proposed that one equivalent of free thiol/polypeptide chain is distributed among 12 different cysteine residues through an intramolecular thioldisulfide isomerization.